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on this head will bring before you, and a candid public, the purport 


„ 


Inſtead of treating a reſpeQable body e of men, who, a the beſt 
and moſt diſintereſted motives of true patriotiſm, have contributed 
every thing in their power to aſſiſt your good intentions, and the 
public weal, with candour and judgment, he has attacked them with 
all the virulence and acrimony of an enraged viſionary, 


Holding up to public view objeCtions and difficuliits, wich aÞver 
had, and never will have exiſtence, unleſs in his mind, againſt 


every part of every Plan except his own, although there are beauties 
and uſeful hints in every one of them, which Thaye ſeen, his I 


own muſt be again excepted. 


His method of cenſure, I am ſorry to find, is of a malicious com- 
plexion : He. praiſes, to diſguiſe his intention to criminate ; he 


lampoons, ſcoffs, and leers, inſtead of open, candid argumentation ; 


and never fails to adduce concluſions the moſt dogmatiral and un- 
fair I ever met with in any author or critic, 


I dwell no longer, my Lord and Gentlemen, on Mr r 
conduct as an author; for it cannot be doubted, even a recapitulati 
of ſuch matter, as he has extabiicd © in his pamphlet, ae 71.0 


gratin and ul to you, as it is un leaſant to m 
gr 8 painft . 589 © 2 0 
3 2 77 1 of 277 3 24 0 
1 me now, my 154 _ Gentlemen, to reaſon with him | 


- 


upon fair mechanical and mathematical principles reſpecting my 
Plan, which he has with "ue other POP. s Plan condemne in 
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Bis feſt 1 wed. one. = lays 2 geß v vpon to 1 1 
ciate my Plan, is the difficulty of making a wear or dam eapahlę of 
Fencing off the river. As a full and fair ręfutation of his inſinuation 


of 
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L of Me; Whitvrorch founding fuck s loud alarm, 1 for- 

| ward, with all convenient brevity, and prepare, for that purpoſe, a 
demonſtration fuited to every capacitys and ſuch as may be depend 
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The Wear 1 Fiche Rome to turn Put River zun a new nds 
25 gel, i is about 150 feet long, 20 feet high, and 60 feet thick, as ap- 
| pears by the Plan; and, to eſtimate the greateſt, preſſure ; of water 

which can come againſt it, we proceed as follows, via. Multiply 
the length of the Wear, 150, by itt height 20, equal 300 mul- 
tiply the product by half its. height, 4-4. 3000 by 10, equal 30,000; 
and, as 62 pounds is the weight of one eubie-foot of water, in 
order to find the preflure in pounds; multiply the laſt product by 

i 62.5, and the amount is 1,875,000 pounds, or greateſt preſſure of 

dite water . Thus we have found the impelling force; let us nent 
find: the reſiſting power; and, if the latter is inferior, or even _ 
equal to the former, then Mr Whitwerth's infinuation is ene pr 
—— is OR ir deſerves another name. as wy 
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As the partieles of a fluid prefs in all directions equally, the preflure of any par- 

ticle againſt a perpendicular line, on a Wear or dam- head, is proportional to its di- 
ſtanoe from the top; therefore, the whole preſſure againft ſack line is as'the ſum of 

| the arithmetical progrefſion- o, I, 2 35 &c, continued from the top to the bottom of - 

| the fluid; the ſum of which arithmetical progreſſion is equal to the number of terms 
multiplied by half the greateſt ; and, therefore, the preſſure on a line at the bottom 

| of the flbid is double of that againft an equal perpendicular one (or one extending. 
* from top to bottom). But, fince the preſſure on the bottom Ine, and weight of the 
impinging fluid, are the fame, in order to eſtimate the preſſure againſt any given 1 
rea expoſed to the lateral preſſure c Bj” 
Er | ? 


— 


. (6) 


- In order to make the compariſon Aegerter Unenecptlöabls, x 
fhall-not take notice of any of the auxiliary circumſtances, although 


ſome of them, ſuch as the abutments, and conſtruction of the Wear 


being on the ſide oppoſite the River, an arch of zo feet thick, with 
its convex fide to the preſſure, and therefore capable of reſiſting 


above 300 times the weight of its materials, as the abutments are 


good. However, I ſhall wave theſe ſuperior things, and alſo the 
reſiſtance of the water in the harbour, (which, as it need not be 
leſs than 12 feet at any time when the River is in flood, leaves on- 
ly 8 feet of Wear expoſed to the preſſure of the River) and ſhall 
oppoſe che bare weight of the materials of the Wear, placed on a 
proper foundation, which is eaſily found there, and properly con- 


nected, to the preſſure or force of the River, 20 feet deep, or an 8 


1 
* ty 


million * 5 and dS, * eee 


1 


* 
A CS, 


© ans: he Wear i is 1 1005 feet long, 20 Feet deep, Fe 65 hoax: thick; 


| iy by 20, equal 3000; by 60, equal 180,000, the ſolid content; 


and, as ſtone and lime, or terras, in the proper proportion for build- 


ing, are found to weigh 130 pounds per cubic foot, the laſt pro- 


du& ought to be multiplied by that number, and gives twenty- 


chree million four hundred thouſand pounds to counteract the force 
of the River, and exceeds it more than twelve times ; VP | 


ly, Mr Whitworth's inſinuations are at any rate impertinent. 


7 „ 


. was not able to find tbe refult ef this dare e 
calculation, he is altogether unequal to the appointment you have 
honoured him with. If he was capable of performing the calcula- * 


tion, and either neglected it, or repreſented matters contrary. to ad, 


he ſands in a predicament truly deſpicable. | 5 


I 5 not on my own account I reſent this treatment in ſuch point- 


(7 5 


ed n is on account. of the embaraiſent he throws in your 5 5 


way, and . abuſing your confidence. | 1 14: 


"Apcther very. en . is „„ PER: your Ms 
gainſt the diſcharge of the New Cut for the River,. It is tad 


with the greateſt vehemence, that the River will point directly to 


the Bar, and overwhelm it with {and, &c. And, to render his ige 
dixit more plauſible, he aſſerts, that I mean to make the river en- 
ex the ſands to the eaſt of the citadel ; whereas, according to my 
plan, it is clearly evident it is deſigned to enter the ſands confidera- 
* to the welt of the citadel, which bet alters the circumſtance. 


"This 3 of ay my Lan a Gene 3 


with what has before appeared, and what will en m—_— convin= . 


ces me that he i 18 e below attention. 


3 — 


1 ſhall, therefars; in what 8 direQ my deer to ex- 


plain the methods I had formed for extending the uſefulneſs of my 
plan, without regarding his nee or even Jer er, bie 
f if 1 can avoid it. e 


To „ a proper 4 "oy Ss river, vat it enters the funds 
or beech, weſt of the citadel, I always thought it neceſſary to make 
a ſlight tract or ditch, in a direction parallel to the Bar or tract the 
ſhips take the harbour in; and, as ſuch” parallel cut, would be 2 
quarter of a mile diſtant from the Bar, in the direction ſhips moſt= / 4 
ly take the harbour, no part of the cut could injure the Bar or 


Channel, eſpecially as the ſands are continually found to NIL in ho” : 


direction of che current of the flood 8 or weſtward, 


The 1 of ang fach cut is eaſy in the etc nd like- 


| rea in the Te and provided for i in my eſtimate, any inſtru- 
| | 1 ment, 
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75 
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ment, 5 plough for iaſtanee, would make a rut + MEG i 


little water, and it would be prudent to ſend out only a fmall -- 
tity, untill the rut was well eſtabliſhed, and worked to a capacity to 


contain the river, which would ſoon "Happen, nb e 
b e d es eee ee 


The . operation 1 be greatly Sellitsted by the oat 
of ſuch a number of men with ſhovels, as would keep the /and in 


the bottom and fides of the cut in motion before the water, as it de- 


412 469-26 eee PO OR Oh IN IO 


Thus, in a ſhort time, NA PEA a 95 days before a high tide, 
. and continuing a few days after, (and fuch tide my be known by 


my tide · table, notwithſtanding the vulgar and prejudiced _ think. 
e a capacious chanhak * be made for the river. 


And, 4 . no other 85 
_ cantion- on further expeace is required, than to ſupply it with: water 
from the river in a convenient quantity, the reſidue may be ſent in- 

to the harbour or dock by the ſluices, provided: for that and ſimilar 
| purpoſes; but nor noticed by your __ for en beſt known 


n 


70 Pi this 1 we 44 0 a tn 8 . 
logy.; let us therefore beſtow a little attention on the ruts, or guts 
as they are commonly ealled, obſervable on the ſurface of level 

nually is, an impreſſion on the beach in a direction congruous to 

the fall and conſiſtenee of the ſoil and ſituation reciprocally. Hence 


it is, we ſee ſuch pleaſing ſerpentine waves on the face of ſhores, 


and have out · lets for water in marſhy countries bordering on {hates 


and waſhes, as in the counties of Lincoln and Cambridge, 


i 1 
. another, and irrefragable proof, of the praclicability of 14 
ee the river in the beach, in a direction no way koftile tio 
the Bar or Harbour, occurs in this neighbourhood, I beg leave to 
refer to it alſo, viz- the cut made by the ingenious Mr Mitn of Mill- 
field, who ſends great quantities of fine building ſtone to Dundee 
and its neighbourhood, by ſhips of ' conſiderable burden; and; in 
order to ſtart the craft a convenient time before high water every - 
tide, ſaw it neceſſary to make a groove of this fort acroſs a wide 
beach into deeper water. This attempt, he owns was much cen- 
ſured by the wrſe-acres in general; but his ſucceſs ſinte it was fi 
niſhed, has ſilenced them all, and amply repaid him; nor is it any 
expence to keep it open; the ſmall rill of water ſent into it, pre- 
ſerves its form and dimenſions, through the viciſfirude of /eafons in 
all their extremes, Upon this principle, my Lord and Gentlemen, 
1 pointed out, in che narrative given in with my plan, a method of 
deepening the water on the Bar, and in the tract which leads to the 
harbour, (but as it has not been printed, your engineer has thought 
proper to ſtifle it,) and the diſcharges which may be made from the 
lock, whether the leſſer or larger deſign Ee M Neves tbtedly 
well calculated anole ,. tee l 


If floods are (as has been aſſerted by your OO 8 WAS : 
means of doing it, ſix floods in a week may be made, and let off 
from the Baſon and River, all of them poſſeſſed of Proper energy 
to affect the laudable deſign, The floods or guſhes of water froin 
the baſon ought to be aſſiſted by a previous cut or groove, made by 
manual labour; a mode evidently preferable, in this ſituation, to the 
pricking of a hedgehog, or ſpikey roller, recommended by the En- 
gineer. As to the blockage of mud and ſilt, which he has been diſ- 
poſed to lay againſt the gates of the Dry Docks; if ſuch an impedĩi- 
ment ſhould ever exiſt, a very —— * lower- gate of 
the lock would raiſe it with precipitation, when the diſcharges are 


155 10) 


made; and the difficulty of ſtopping ſhips before they: come e buinp 


againſt the Lock, merits no reply, as it is the eaſieſt of be. 82 0 


with ſkillful 26-2008 ſeamen, to prevent it 


When the Bar and Trad to the Wau are thus improved, it is 
neceſſary to provide for the fability of ſuch improvements; in fa- 
your of which, I humbly preſume, great care ſhould be taken to 
prevent unneceſſary motion on the South Beach, I mean the ſhore 
from the Pier to the Glaſs-houſes, &c. as the ſand which lodges on 
the Bar, and in the Tra@ to the Harbour, is n ſent from that 


quarter. 


Nerat me, therefore, to intimate, that ſcraping or hoeing the 
ſands, in any direction, between the Bar and that limit, to take fiſh, 
dig ſand, or gallop horſes, is highly injurious to the channel. This 
is not mere ſpeculation. I have frequently obſerved the Bar aug - 

- mented when much exerciſe of that deſcription had been practiſed; 
and, what is ſtill more prepoſterous, ſcarce a day paſſes without 
cart- loads of rubbiſh being dropped on that part of the Beach, to 


the no ſmall increaſe of the inconvenience ſo ardently wiſhed to be 


prevented. 


By attending duly to the above, and other particulars, (which, 


although neither numerous, nor expenſive in the execution, cannot - 


be mentioned here with propriety), I will venture to ſtake the great- 
eſt property I am poſſeſſed of, viz. my reputation and life, that, in- 


ſtead of inevitably ruining Leith Harbour, as improperly ſuggeſted 


by your Engineer, I would i improve it very conſiderably i in a few 
| months. | | 


-And, with reſſ pect to 1 et; es of the E ac- 


.cording to my Plan, I think it no arrogance to aſſert that it has a ſu- 
l ſhare to 7 yet Fortes to it. It affords accommodation for 


fifty 
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fifty thouſand ton of ſhipping ; the Trade is kept in its old channel ; 

the Quay extended; the hours of loading or unloading made equal 
to the length of the day, at all ſeaſons; the craft leſs liable to be 
froze up than in any other ſituation ; no land-floods to diſtreſs the 


ſhips, or their materials, or endanger the lives of their companies; 


and yet the River may be made of uſe to ſcour the Baſon itſelf, as 


well as the Channel and Bar, by uſing the fluices in the Wear pro- 
perly ; a circumſtance of conſummate value, (but cannot be had in 


any of the other Plans), and all to be e for leſs * twen- 


ty thouſand pounds, 


In han” were the whole wealth of the Indies at command, to 
procure a Harbour, you could not have a better of its ſize ; or if 
the reſpectable Town of South Leith, and its environs, were ran- 
ſacked to the greateſt extreme, or even thrown into chaos, for the 

ſake of making a Baſon, or Dock, you could not be better ſerved, | 

although the expence would undoubtedly be much greater, the ac- _ 
commodation leſs, and the completion more diſtant. And yet to 


me not a particle of merit is due; for the ſituation is pointed out 
by Nature. Never was there a ſtranger, poſſeſſed of diſcernment, 


that viſited Leith, who would not have made the: _ 1 if 
the queſtion had been put to him. 55 


11 is what every Brita, 8 in maritime 3 is long up 8 


to you for, or ſomething equally good; and I have reaſon to ex- 


pect, from your zeal for public good, and your diſcernment, that you : : ; | 
will uſe every precaution againſt Rs a worſe, I am, with all 
due deference, | 1 | 


My Lonp AND GENTLEMEN, 


: 2 Your eue and faithful 1 bumble 6 
CUTHBERT CLARKE. 


| Leith, January 23. 1787. | 5 
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